PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 2003-347589 
(43)Date of publication of application : 05.12.2003 



(51)Int.CI. 




HOIL 33/00 




(2 1 )Application number 


2002-154335 


(71)Applicant 


MATSUSHITA ELECTRIC WORKS LTD 


(22)Date of filing: 


28.05.2002 


(72)Inventor : 


HASHIMOTO TAKUMA 








SUGIMOTO MASARU 








KIMURA HIDEYOSHI 








NODA WATARU 








SHIOHAMA EIJI 



(54) LED CHIP 



1 tiov»i^./ 
A m: 




(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an LED chip that can 
materialize a small chip package and has a high light extraction 
efficiency. 

SOLUTION: The LED chip 1 is structured such that a quantum 
well structure comprising an n-type semiconductor layer 3 and 
light-emitting layer 4 of a GaN compound semiconductor, and a p- 
type semiconductor layer 5 are laminated in order on the crystal of a 
translucent substrate 2. The n-type semiconductor layer 3 and the p- 
type semiconductor layer 5 each are provided with feeders 6 and 7 
for the n-side electrode and p-side electrode on the surfaces of both 
semiconductor layers 3 and 5 opposite to the translucent substrate 2. 
^2 Further, an insulating film 8 is formed onto the side and bottom 
surfaces of both semiconductor layers 3 and 5 except where the 
feeders 6 and 7 are built Here, in order that light moving in parallel 
with the light-emitting layer 4 in the light-emitting layer 4 may be 
totally reflected in the light extraction direction, the end face of the 
light-emitting layer 4 is inclined toward a face A parallel to the 
light- emitting layer 4 so that the angle that its normal LI forms 
with the face A parallel to the light-emitting layer 4 may become a 
specified angle or more. 
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[0 04 7] CCt?. #p nS^gpi 0 a - 1 0 c©^ 

m(omK\t,. mm^m 4 xmm u /ch 5 l e d 
v':/\tmmx&^. mM4 mmmn, =m2, 

6 ) <D^ffiOffiSL 1 ^^^tBI 4 i W^JrffiA i j^Xrft 
a^r^i > ^J14(DffiffiiS-r€>itei^8 0r)i1^ffliJffi(D 
ffi^L2;&5|%3lcJ14<tWf3feMA«hfiS-rftffi?r0 2 <bT 
^^M8CDH*T^n2 ^mtm4(0 
BSf^n, 'C|^U/cffl(DjMIE^<J:f3/jN$t^fii<i:U (0, 
<s i * (n2 /n^ ) ) . fio, fta6>2 iftg 
30 9. tCOmiiC. ^®4CD®JfT^n. 8 (DjBJr 

M8<Z>i1'i!iJS*sig'rSW±^J!gO®*f^n3 *ite»M8 

= (a2-0i)+sin-* ((n,/n2)-si 
n0i)^sin'' (ns /iiz ) ) . , . 0 

*^2. 6. i^M8(D®5f^n2 tmi. 5. ^*±m 
©JSJf^ns . 2<r>m^\t. e, < s i n 

40 - ' (n2/n,)=35. 2. a^sin"' (ns 
/n2 ) = 5 3. JJBCD^^S^PS-r 
€>J:^^. ^^ISSJ^^r^ftge, =2 5- . n&Qz 
= 4 0* iUTC^^o 

[0 04 8 ] COB?. a=62" <bAj:0. j%7tJ14P*9^ 
^g4 <b^f J&::&f^«:jitf*r^3fe;&^. ^%m4Li&m 

mBt(ommxmsiv. mmmsomvsmiicwtmcm^ 

ffi8 atc??furgg^^f{: (a^ s i n- * (n, / 
50 ^n^CiCC^^tO, fi£3fe<DLED^-.^::/'l CCtt-^rTfeO 
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( 0 0 4 9 } t^. :^mtmi&-cit)fis^-ri>nm^m»m 

<. Hl^/c'P©LED5^5':7"l©^a?:7»C#<-C# 

p 5 i ^-^ts p n g^SB^ra^iffiJKfiS L-T 4> lO 

M<. *llii?^,tl<i:l^«k:HlSifc«3©LED9^-^:7"l 

[0050] t c-s-c. ±^Lfc43liSJgSI«:*$t,»r 

1 ^K^SSic 7 :c - ;^ T i- :7'©t^agr'||$^T5l©^«: 20 
[005 1 ] nM^^t*il3RO-pS[^«i*J15 

[00 5 2] ttc. ±^^mmM^-cim^mm±ic. 30 

M*«ftS5*C©IB#-cajlL/r*^*i. pM^^(* 
^>CD{C®^-r-S»^©fc(D-C«)i < , G a A s l^fb^^ 
[005 3] 
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0Hio:)?ri6i'v^jsws-&rt,»^©t?. 3fe©H?»)tHu:;&[fii 

■SCiAs-C*^. $6«c, fi6*©LED9^5':/©J;^ 

fc. ^ert*^«iw^j::srisi«:Mfr.53t*3t© 

i*SJ&&tctb'^r. LED5^-^y©||^ggp4/j^«:r# 
S*» 3flfc©9{ ♦) ffi L?8!**l«»/c/jNS!© L E D :/ 

[0 054] if^^2 ©^BJW, if*]l 1 ©I^HJCctel^ 

■c. ^)l©^®©£fc^i^M^c^^fifeM<i:*^fi£■r^l 

m«3Uio:«-iai{c^s:i*sn2.©-c. 7i&©a?'5tBL:SFfpi'>- 

[0055] n^3<mmit. mmm 1 ©^§«{c*jt,» 

r, ^®©^M<^:^3tJlcc^^f^cM<^;^Eg^iig^■^^, 
^Jl©«M«:jg^ ^ l«»M©^1-ffM©ft^ fc 

m9T^^mmm(DmmmxmLfcm<DmsEmxtt o?c 

©KOtBL:^fS]K:^;SS*$n.s©r-. 7&©BXoaiL:^riSi 
[0 05 6] n^Aommit.. 1 ©^Hj^cteu 

mnx$>^x. ^2 ©ftS*mi©ftaj:0 

I/. 01©ftS^r. a^JS©®5T¥«r^B©Jl*T¥f 

^Ufcffi©^£iEKJ:»)^>W^3^»fte<bL. Rr>^ »2©- 

ftSim 1 ©^ai©M«:. ^^m<Dmtfrm^mmm<o 
m^rmxf^utcmicm 1 ©iis©iE?s*^cfcfii©jS!iE 
ig^ftnmufcfii*. s«siiia©^tfc^«c*jt,»-T:^ 
js©jmjffi*is-r s^M©® ff^ ^teit^©®«T* r-^ 

b/cffl©jtiE?2J':Ui<bU/cCi*#miO. ^Bf^^ 
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■5. 

[005 7] ii*:^5©Big{i. ii*^4©^B^fc*jt,i 

ffiffitcSr S^^M©nffiiJM i ^/1©^M t 
J5»**5ai«3iIStv-5©4l»±U, 3l^S«^^< Lr^fe* 
[0 05 8} i«*16©^?9». i»*^17!>M5©^n 

[005 9] if*]S7 ©|%H^», li*^6 ©^Bjicteti 
T. ^M^r. pM*^#)lX»nM4^#«:Jl©rtil»S: 

< i feMti*^-:&'^©KKSUt L r^ffl b fc c i 
sp{cjt'>«-cm©jj:(,»^)i«:^<>7'=&«^rn«m 

>:^'&fieffi-r-5C«!:*i-C#. LED5=-f :/<tS«<t©rB'J 
[006 0] 8 (O^mt. n-^'^ 1 ©<5in 

is" 1 o©^ig«:*jt,»r. 3^ V ■:fmm^mtmt.m=ifm 

fPJffit?— H^SWS tifc%1fi. L E D ^ T'CffeCffi-C 




(9) 1^200 3-347 58 9 

16 

<fm^i:mmox. ?i&©i!i*)ffli/jai$^isi±$if4ci 

[006 1 ] i»*:S9 ©l^?ga. 1 TbMS ©Hn 

1 o©«Bj{c*jC»r. pS^^ttSi nM^(*»© 

^v:micm». alBcwpfflijfligi, af^©nffiijss<t 
10 ^©i2?iJ:^i6j<!:3^-rs:a-|Bi«:*jit.s— 75'©^*5:c» 

^f(c^^pgt:•M^fieML/■rt»-s©-c. ^Hrt-cie^feiW 

[006 2] if*:^ 1 0 ©^H^ti. i»^:^9 ©^Hjccij 
c»-r. §me©iSM3nrt,^iiii<^iii©sgp{cA^5><&€>fc 

ttfcC i ^r^Sii L/. 5feffia5{C^I1t*i*cfi-5--5©5rE&± 
20 br. ^*M[^-C©^«SS«3 6{Ci^{c-C#S. 
[0 06 3] Wm. 1 1 ©^?B«. 1 7!»M 1 0 © 

1 o©^Bj{c*j c . p m.^wm t n 

[@S©19#^j:3iBj] 

[^ 1 ] siifeffi^ 1 © L E D 5^ -fo^mmrnxSi ^. 

[S2] |^±©SlJ©LED9^i/7*©BrffiS-C$).S, 

[03] mmB^2(o'L-E.\i'}-v:f<D'smmx$>i>.. 

30 [04] 5lli?^M3©LED5='?»:?'©BrMHr*-5, 
[05 ] ^JfeJF^8|4 ©L E D :7'©Wi®0f 
[06] l5l±©SiJ©LED9^2.7"©Bfffi0-C*-S. 
[07] SlitJKSi5©LED5^5':/4^l/. (a) «m 
S©i2a*±ffliJ*i6m:t0. ( b ) ttB - B ' »r®0-C 

[08] JI*6J^,^6©LED5^9:/©»fBD0-e*-5. 
[09] St*©LED9^2»:?'©Br®0-C*4. 

1 L E D ^ 

40 2 m^^WSL 

3 n^¥«f*Jl 
4 

5 pm^mwm 

6, 7 JgliSP 

8 

A S 

LI mm 
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(72)aW# i?ffl ^ F 5F041 AA03 AA04 AA05 AA33 AA47 

:^RBl?P1Sr}jA?^P1*1048Sitet&TmX«c CA04 CA05 CA12 CA13 CA40 

S^ttrt CA46 C:A74 CASS CA93 CBTL 

CKLS CB36 0M4 DA09 



